n 1997, the authors examined the extent to which college li brarians published articles in two of academic librarianship's premier research journals. 1 The results of their study confirmed that publication in the premier professional research literature is "primarily an accomplishment of uni versity, not college, librarians." 
Current Study
Although the earlier study confirmed that publication by college librarians was low compared with their numbers, it uncov ered another significant finding: college librarians were less likely than their uni versity counterparts to collaborate on jour nal articles. Yet, collaboration is the norm in many disciplines and, increasingly, evi dence indicates that collaborative articles have a greater chance of being published.
This study examines the notable in crease in coauthored articles in the core lit erature of academic librarianship and in other disciplines, reviews relevant research on collaboration, compares the collabora tive patterns of university and college li-brarians, and offers perspectives on what leads to successful collaboration. It extends research from the 1997 study by gathering data on the gender, number, and affiliation of university librarian coauthors, provid ing a basis for comparing results of stud ies of coauthorship in other disciplines.
Methodology and Definitions
A Microsoft Access database had been used previously to record both data and complete bibliographic information on articles published in C&RL and JAL from 1986 to 1996. A separate, linked table held data on articles authored by college librar ians. For this study, the larger table of all other articles was expanded to identify the following: collaborative articles by university librarians, the number of col laborative partners for each article, and the status of each collaborative partner. The status of each collaborative partner was defined by one of four categories: university librarian, faculty member, li brary science faculty member, or other.
Definition of Article
As have most studies of authorship, this one includes full-length, substantive ar ticles. It limits these even further, by in cluding only articles by authors at U.S. academic institutions and by specifically excluding symposia contributions, re views, reprints, brief commentaries, and two ongoing C&RL series: "Selected Ref erence Books" and "Research Notes." Most references are to numbers of articles, not numbers of authors. Any article with even one college librarian author was counted as a college librarian publication.
Journal Selection Rationale
This study focuses on C&RL and JAL be cause they are "by common consensus … the major journals in academic librarianship" and also because existing self-studies of C&RL provide useful com parative data. 5 Their selection provides an excellent platform for enlarging both studies. Most important, as refereed jour nals using blind review, they hold signifi cant weight for tenure and promotion decisions and their contributors most fre quently are academic librarians. 6 
Definition of College Library
This paper uses the 1994 Carnegie Classi fication for institutions to determine whether authors worked at colleges or universities. If a librarian was employed at the time an article was published at a BAI, BAII or MAII institution, he or she was designated a college librarian author. 7 A university librarian author was defined as an individual working at the time his or her article was published at a research university, doctoral university, or master's university or college (MAI) that annually awarded forty or more master's degrees in three or more disciplines. Institutions offering other degrees and professional and specialized schools were excluded.
Increases in Collaborative Authorship
Although library science journals are just beginning to note increases in co-and multiauthored articles, both types of ar ticles have been dramatically transform ing the literature of other disciplines for decades. At the beginning of the twenti eth century, 80 percent of chemistry papers had one author; sixty years later, most had multiple authors. 8 In the first decade of the twentieth century, 75 percent of biological and physical science papers had one au thor. 9 By contrast, a 1997 report on the most frequently cited papers in biology con cluded that "solo research performance, as represented by single-author papers, is near extinction …." 10 The same pattern emerged somewhat later in the social sciences. Between 1949 and 1979, multiauthored papers went from 34 to 64 percent in psychology. 11 In 1963, only 18 percent of articles in nine key anthropology journals had more than one author; twenty years later, it was 40 percent. 12 Although only eight percent of papers in the American Economic Review were multiauthored in 1950, by 1993, the percent had increased to 54.9. 13 Between 1895 and 1925, only one percent of articles in four core sociological journals were written by more than one author. 14 24 Although, in practice, this is not the case in academic libraries, it sug gests that researchers in smaller institutions might benefit the most from collaboration.
How

Collaboration and Article Quality
If journals are more likely to accept papers with more than one author and the per centage of published multìauthored papers increasingly outweighs that of singleauthored ones, one assumes that the qual ity of these papers is better. Numerous studies have tried to prove this association by defining quality in different ways, in cluding prestige of a journal, peer and/or editorial assessments of papers, frequency of citation, funding, and type of article.
Prestige of a Journal
As indicated above, prestigious journals in several fields publish increasingly higher percentages of collaborative papers. Separating articles written by seventyeight full-time, tenure-track Pennsylvania State University librarians into three cat egories-nonrefereed articles, refereed ar ticles, and articles from the "core" of aca demic library literature, Richard L. Hart ever, a current survey of key social sci ence journals from 1984 to 1994 indicated that multiple authorship was now the "norm for sociological and psychological studies.
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By the 1990s, one study indi cated that 60 percent of the articles in four key criminology and criminal justice pe riodicals were multiauthored. 16 Even in the health and physical recreation field, multiauthorship is now common. In eigh teen respected journals, four had multiauthorship percentages of between 59 and 64 percent, and thirteen of the titles exceeded 50 percent. 17 The same trends are now evident in li brary science. James L. Terry's study of authorship in C&RL reveals the notable increase in collaborative articles (see table  1 ). 18 A more comprehensive study by Anne C. Weller, Julie M. Hurd, and Stephen E. Wiberley Jr. found that 45 percent of articles by U.S. academic librarians and deans in thirty-two peer-reviewed journals between 1993 and 1997 had two or more authors.
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Collaboration and Publication Acceptance Because journals are publishing increasing numbers of collaborative articles, these articles have a greater chance of being ac cepted for publication. Studies indicate a relationship between these two factors, particularly in fields where the majority of publications are multiauthored. In fact, one pair of researchers noted that multiauthored papers in The Physical Re view had a 95 percent acceptance rate. 20 An examination by Peter Hernon, Allen Smith, and Mary Bailey Croxen of papers submitted to C&RL for an eleven-year pe riod, from 1980 to 1991, indicated that single authors submitted more papers, but that papers by multiple authors were pub lished more frequently. 21 Stanley Presser's study, though limited to one social psychol ogy journal, found that "collaboration is associated with more favourable review of papers," both those "from Ph.D. depart ments and non-Ph.D. departments." 22 He noted that the relation was somewhat stronger in the latter, which suggests "that was able to show that the increasing qual ity of articles reflected an increase in the amount of collaboration. 25 Although excel lent papers appear in both refereed and nonrefereed journals, the former undergo more extensive evaluation.
Peer and Editorial Assessments
There is good evidence that collaborative papers require less revision. Gibson's 1988 doctoral dissertation indicated a strong sta tistical relationship between multiauthored papers and fewer comments on manu scripts, and Presser noted that articles with two or more authors were more likely to be accepted, and much more likely to be asked to be resubmitted, by editors at So 26, 27 cial Psychology Quarterly.
Not only are university librarians the greatest contributors to the field's premier research journals, but they also are its most significant collabo rators.
Frequency of Citation
The most convincing evidence that cita tions are valid indicators of quality came from Stephen M. Lawani and Alan E. Bayer, who compared the number of cita tions that first-and second-order papers in the Year Book of Cancer received to the number of citations that general papers in Biological Abstracts received. They found that average-order papers received 55.7 percent of citations, but second-and firstorder papers, generally recognized as the best in the field, received 72. 7 and 73.7 percent, respectively. 28 By proving the re lationship between quality and citation fre quency, Lawani and Bayer laid the ground work for other studies that investigated citation frequency for collaborative articles. One such study included a ten-year check of citations to a sampling of articles from three core sociological journals. The con clusions of that study were that singleauthored articles were less likely to be cited than multiauthored ones. 29 
Funding
Some studies have suggested a connection between funding and citation frequency. Logan Wilson noted that funded studies received more citations that those that were turned down and completed with out funding. 30 Basing part of his work on the idea that funded research would be superior to nonfunded research, Hart ex amined funded (only 10% of the total ar ticles) and nonfunded articles in forty-one library science journals for 1996. He con cluded that collaboration was more preva lent among authors of funded research.
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Type of Article
If one associates quality with statistical sophistication, there is ample evidence that quantitative articles evidence the greatest collaboration. Coding full-length articles in three key political science journals from 1950 to 1996 as either theoretical or empiri cal, Bonnie S. Fisher and colleagues found that "for any given year, empirical articles were more likely to be multiple authored …." 32 Fisher and colleagues had found pretty much the same results in an earlier study of criminal justice, sociology, and political science journals.
33
Similarly for economics, Hudson determined that "multi-authorship is more prevalent in the more quantitative journals."
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Collaboration and Author Productivity Pinning down the relationship between collaboration and productivity is difficult. On the surface, it seems reasonable to as sume that by sharing work each person can produce more. However, there are wide-ranging variables, and except in a few cases, it is impossible to determine whether a writer could have been even more productive in a different mode. The clearest evidence of a relationship came from the field of chemistry. Derek J. de Solla Price and Donald Beaver discovered that chemists working alone or with an other author wrote four papers in five years, but those working with more than twelve collaborators each wrote fourteen articles. 35 Analyzing chemists' publication styles, Alan E. Bayer and John C. Smart determined that the most likely authors to collaborate and those who wrote equal numbers of single-and multiauthored publications also were most likely to re main productive throughout their ca reers. 36 The relationship between collaboration and productivity appears to rest on the number of collaborators. The greater the number of collaborators, the greater the potential for increased productivity. In deed, a recognized trend in collaboration is the increase of multiauthorship (more than two authors). Zhang Haiqi noted that often-cited papers in biology had more authors, typically between six or seven, than less-cited articles.
37
A study by James W. Endersby of thirteen social sciences journals from 1984 to 1994 summed up this pattern well by noting that the "trend over time within each profession is toward a gradual increase in the average number of authors per article." 38 Of course, not all research and not all fields at present man date a research process that is highly col laborative. However, the trend toward greater numbers of collaborators in grow ing in the sciences and social sciences.
Findings
Not only are university librarians the greatest contributors to the field's premier research journals, but they also are its most significant collaborators. Of the 399 articles in C&RL from 1986 to 1996, 159 (40%) were written collaboratively.
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Of those 159 col laborative articles, 133 were written by uni versity librarians. Consequently, 84 percent of collaborative articles were by university librarians. Because university librarians authored a total of 276 articles, of which 133 had more than one author, 48 percent or almost half of all articles contributed were collaborative efforts. Collaboration is slightly less in JAL, with only eighty-eight (29%) of the 302 articles multiauthored. Again, however, university librarians were the most significant collaborators, contrib uting seventy-eight of the eighty-eight ar ticles, or 89 percent. Certainly, university librarians provide a good model for exam ining collaborative patterns.
College librarians collaborate much less frequently than their university li brary counterparts do. They contributed fifty-four articles to both journals, only eighteen (33%) of which were collabora tive. Between 1993 and 1996, the percent age of collaborative articles in JAL and C&RL reached and maintained fairly high levels, yet there was no steady observable incidence of increased collaboration among college librarians for those years. Although table 2 shows increases for uni versity librarians, college librarians pub lished just ten collaborative articles dur ing these years: two in 1993, five in 1995, two in 1995, and one in 1996.
Number of Authors
Although the social science fields show in creasing evidence of articles with more than two authors, the greatest number of collaborative papers in these fields involve just two persons. 40 The same pattern is evident in JAL and C&RL. Of the 133 col laborative articles by university librarians in C&RL, 96 (72%) were written by two authors, 27 (20%) by three authors, and only six (5%), three (2%), and one (1%) had four, five, or six authors, respectively. In recent years, the number of articles by more than two authors has not increased. Between 1986 and 1991, fourteen articles were written by more than two authors and fifteen between 1991 and 1996. There is no evidence of increasing numbers of articles with more than three authors. The figures are comparable in JAL. Sixty-one (78%) articles had two authors, fourteen (18%) had three, two (3%) had four, and only one (1%) had five. Between 1986 and 1991 and between 1991 and 1996, the number of articles with three authors rose from six to eight.
The same pattern holds true for col laborative articles by college librarians. Fourteen (78%) had two authors and four (22%) had three. No collaborative articles had more than three authors.
Gender
Analysis by gender indicates similarities between university and college librarian authors (table 3) . Some of these are evi denced in other disciplines. Fisher's ex amination of three key political science titles from 1950 through 1996 indicated that for women, the most common form of col laboration was cross-sex collaboration.
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Cross-sex collaboration is also the typical pattern among college and university li brarian authors. They share two other commonalities, as well. First, in all cases and for both journals, the smallest category of collaborators is all male. As collabora tors, men are more likely to work with women than with men. Second, in all cases and for both journals, women are more likely to collaborate than men. This is
TABLE 3
borne out in a 1999 study of publications by Illinois academic librarians. 42 Moreover, women are more likely to collaborate with women than men are with men. This is true in other fields, as well-namely, so cial work and political science.
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Collaborative Partners
The pattern of similarities holds true for college and university librarians again when the issue is who collaborates with whom (table 4) . For university librarians, the most common partner is another uni versity librarian. Of the 185 authors con tributing the 133 collaborative articles in C&RL, 124 (67%) were university librar ians, nineteen (10%) were faculty, eighteen (10%) were library science faculty, and twenty-four (13%) were designated as other, a catchall for vendors, librarians from junior colleges or public libraries, and so on. The pattern persists for JAL. Of the ninety-nine authors responsible for sev enty-eight collaborative articles, seventythree (74%) were university librarians, nine (9%) were faculty, eight (8%) were library science faculty, and nine (9%) were other.
College librarians demonstrate a com parable pattern. The eighteen collaborative articles they wrote for JAL and C&RL had a total of forty authors, eighteen college librarians and twenty-two collaborative partners. Of the twenty-two partners, eight were university librarians, five were col lege librarians, six were faculty, one was library science faculty, and two were other. In other words, partners must have a deep interest in the topic to be researched and a commitment to fulfill their share of the responsibilities, in addition to compatible work habits. Col laborators also must have the subject ex pertise and skills needed for the project, which, in many cases, should complement rather than duplicate those of the others.
Collaborative Articles
Category
Second, collaborators should make their expectations clear to one another from the start. Joy Thomas recommended devising an unambiguous work plan, and Susan L. Boykoff suggested creating a coauthorship agreement that details who does the abstract, sends the query letter, does the first and subsequent drafts, and prepares the tables. 47, 48 Although a writ ten document is no guarantee of success, and may indeed deter some from enter ing into such arrangements, collaborators must make some decisions before work begins. They must determine together what they are going to do (the focus of project), who is going to do what tasks, what the time line is going to be, to whom they are going to send the completed pa per for publication, and how authorship credit is to be acknowledged. Agreeing in advance about what software pro grams, e-mail systems, and manuscript revision techniques will be used also does much to prevent misunderstandings. Of course, some aspects of the collaborative experience will have to be negotiated later on, so there must be enough leeway to add new responsibilities, with a result ant change in assigning publication credit.
Third, collaborators should recognize that the collaborative process requires cer tain behaviors from those who enter into it. Fox and Faver noted that "In a collabo rative project, the primary principle of Collaboration always requires enormous give and take: partners who are willing to give up some control over the product of their labors and flexible enough to adjust to the needs of their coauthors.
scheduling is co-operation …." 49 They also noted that certain characteristics are essen tial for success, including "communication, honesty, trust, and an absence of 'bluff ing. '" 50 Collaborators should add a good measure of patience and tolerance to this list. Working together is likely to take more time, not less. Coauthors must consult fre quently throughout their project and spend extra time working out differences of opin ion or approach. Long-distance collabora tion is even more difficult because many aspects of the process are done more eas ily in person rather than at a distance-for example, providing criticism to and receiv ing it from others. The ability to e-mail at tachments and fax materials back and forth greatly facilitates such feedback, but the nuances of face-to-face communication are lost in the transmission. Collaboration al ways requires enormous give and take: partners who are willing to give up some control over the product of their labors and flexible enough to adjust to the needs of their coauthors. In the long run, the col laborators' individual efforts must be merged into a seamless paper that commu nicates in one consistent style and voice.
Conclusions
As evidenced in the sciences and social sciences, collaboration encourages author productivity and enhances article quality. As research becomes more quantitative, collaboration increases. Patel referred to the increase in collaboration as part of a process following specialization "in which a discipline is reintegrated at a higher level." 51 Collaboration offers aca demic librarians an opportunity to par ticipate in this higher level.
Collaboration brings other benefits as well, not the least of which is alleviating the professional isolation described by Fox and Favor in their summative piece on the benefits and drawbacks of collabo ration.
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Given the time research requires, the increased likelihood of publication for collaborative articles, and the evolving collaborative focus in all disciplines, partnering provides increased opportu nity for contributing to the professional literature. 53 Specifically for college librarians, who publish proportionately less than their numbers, collaboration offers a way of meeting editors' requests for more sub missions. The past editor of C&RL and JAL, Gloriana St. Clair, remarked: "In my time as editor, I was always searching for more articles about colleges and commu nity colleges." 54 In her closing editorial in C&RL, she recounted: "I have worked with college authors to bring every pos sible submission into the journal. How ever, submissions by college librarians and about college library problems con tinue to be limited." 55 The current C&RL editor, Donald E. Riggs, also has noted: "The bulk of manuscripts received come from university libraries. However, there are many exciting developments occur ring in community and four-year col leges, and these two institutions are woe fully underrepresented in the literature on academic libraries/librarianship." 56 Collaborative contributions from librar ians and others at smaller institutions would focus attention on issues of particu lar significance to these institutions, broaden the literature, and help to deter mine what, if any, difference size has on services, collections, and staffing. Accord ingly, college and university librarians should consider collaboration not only as a means of increasing their productivity, but also of broadening the topical cover age in the field's premier research litera ture.
Notes
